Comprehensive and accurate mutation scanning of the CFTR gene by two-dimensional DNA electrophoresis.
The large number of possible disease-causing mutations in the 27 exons of the cystic fibrosis transmembrane conductance regulator (CFTR) gene has severely limited direct diagnosis of cystic fibrosis (CF) patients and carriers by mutation detection. Here we show that in principle testing for mutations in the CFTR gene can be both substantially facilitated and made virtually complete, by two-dimensional DNA electrophoretic separation of polymerase chain reaction (PCR) amplified exons on the basis of size and basepair sequence in denaturing gradient gels. Under a single optimized set of conditions we were able to obtain a pattern of spots representing all 27 exons of the CFTR gene and to readily detect 17 out of 17 identified sequence variations in 9 different exons in DNA from 11 CF patients and carriers. Our results demonstrate the potential of 2-dimensional DNA electrophoresis for comprehensive mutation analysis of the CFTR gene. The approach serves as a model for comprehensive diagnosis of the many other large disease genes for which a variety of mutations have also which been reported.